Summary
Encephalitozoon cuniculi was isolated from the urine of infected rabbits using human and canine tissue cultures. The organism was isolated from 7 of 11 contaminated urines from seropositive animals. The advantages of urine over tissue as a source of E. cuniculi are that it is obtainable from living animals, can be examined for the presence of organisms, and is essentially free of cells likely to overgrow the tissue cultures used for isolation. Encephalitozoon (Nosema) cuniculi is an intracellular protozoon parasite which is a frequent cause of chronic infection in laboratory animals, especially rabbits. Infections are usually latent, but loss of condition and occasional overt central nervous system involvement with high mortality may be observed (Petri, 1969) . The organism has been isolated from infected animal tissues (Petri, 1969; Shadduck, 1969; Bismanis, 1970) , and from urine (Cox & Pye, 1975) .
We wished to determine the best procedure for isolation of new strains and strains from other host species. Our experiences (unpublished) with tissue derived from foetal, newborn and adult rabbits have revealed difficulties in their use. We initiated cultures from the brains of more than 35 animals and the kidneys of more than 46 animals. These cultures required subculture at weekly intervals, due to their vigorous growth and tendency to pile up into layers which frequently peeled. When these rabbit cells were added to Encephalitozoonsus:eptible cell sheets of human diploid fibroblasts, they generally overgrew the human cells. Since further subcultures were required during the parasite's growth period, unnecessary dilution of E. cuniculi occurred and insufficient time was allowed for the development of lesions (Cox & Pye, 1975) . Urine is essentially cell-free and has none of these problems associated with rabbit tissues. It can also be collected aseptically from living animals, thus allowing further isolation attempts.
Canine cells were used in our initial isolation attempts from urine (Cox & Pye, 1975) , on the basis of results reported by Montrey, Shadduck & Pakes (1973) . Subsequent growth of our original urine isolate in a diploid human cell line (CSL 300) suggested that this line might also be suitable for isolation of E. cuniculi. This paper examines the suitability of urine for the isolation of E. cuniculi, and compares the use of human and canine cell cultures for this purpose.
Materials and methods

Cell cultures
The diploid foetal human tongue cell line, CSL 300, was derived at this institution and used withih 35 population doublings of derivation. The canine embryo fibroblast-like cell line, CSL 402, also derived at this institution, was used within 10 doublings of derivation. All cell cultures were grown at 37°C on Basal Medium Eagle (BME) supplemented with ]0% (v/v) unheated foetal calf serum, using ] 50 ml glass screw-cap milk dilution bottles. Confluent cultures were maintained at 37°C using Medium 199 supplemented with 2% unheated foetal calf serum.
Serological examination of rabbits
Sera were tested for presence of antibodies to E. cuniculi at dilutions of I in .10 and] in 100 according to indirect immunofluorescence procedures previously described (Cox & Pye, 1975) .
Isolation of E. cuniculi from urine
Specimens of rabbit 'urine (2-5 ml) were collected by aseptic catheterisation, and a portion (10-20%) of each was centrifuged and examined for E. cuniculi by indirect immunofluorescence (Cox, Walden & Nairn, 1972) . The remaining urine (untreated) was halved and adsorbed onto confluent sheets of each cell line for 2 h at 37°C. The sheets were then rinsed several times to remove precipitates, covered with growth medium and incubated at 37°C overnight, before replacing with maintenance medium. This medium was replaced with fresh medium at fortnightly intervals, and the sediments obtained by centrifugation of the spent medium at 1000 g for 10 min were examined by direct immunofluorescence for the presence of E. cuniculi. Cultures were maintained for 8 weeks and it was considered that the organism had been isolated if increasing numbers of organisms with extruded tubules were present in the spent medium throughout that period, or if a characteristic lesion (Shadduck, 1969; Waller, 1975) was observed in cell cultures during that period.
Results
The results of attempted isolation are shown in Table 1 . Success was achieved only when E. cuniculi was previously detected in the urine. This examination was sensitive and indicated that each culture received about 500 organisms.
Of 11 such urine samples, the organism was isolated from 7, with no apparent difference in susceptibility of the 2 cell lines used for isolation. (Cox & Pye, 1975) , thus a lower isolation rate would be obtained if unscreened urine was used.
The use of rabbit tissue to isolate E. cuniculi presents a number of problems in that animals must be killed, and thus the opportunity for isolation occurs once only. Further problems occur in that organisms in these tissues cannot be effectively separated from the tissue cells and relatively large amounts of tissue must be used. These tissues in culture, because of their cell numbers, can readily overgrow the cell line used for isolation. This overgrowth by rabbit cells often necessitates regular subculture, thus increasing the amount of handling required and decreasing the chances of isolation.
These problems do not occur if urine is used as the source of E. cuniculi.
